Abstract. Optimizing design of the problems in open-pit mining and metallurgy projects not only helps to reduce production costs and increase economic benefits, but also can save resources and protect the environment. By analyzing two examples in mining and metallurgy, this paper shows that operations research can provide scientific decision-making tools and methods for mining and product quality control. Question 1 on the premise of the best overall benefit, arrange ore production at each mine site. This is a 0-1 planning problem, combined with linear programming problem-solving ideas, the establishment of mathematical models, using lingo software solution, come to the best mining program. Problem 2 through the establishment of a mathematical model of linear programming, has been to meet the product quality requirements, and the lowest cost processing program.
Introduction
Open-pit mining is a mining process that takes place on the surface in order to mine ores. During its service life, the entire mining process is carried out open-air. You want to peel and mine ore, usually need to peel off a lot of waste rock. In particular, deep open-pit mines often occupy more farmland and have higher equipment purchase costs, so the initial investment is larger. In addition, open-pit mining is more affected by the weather and has some impact on equipment efficiency and labor productivity. The most important operational goal of any effective mine is to obtain the maximum benefit from the lowest mining cost [1] . The choice of physical design parameters and ore and waste mining work schedule is a great economic significance of complex engineering decisions. Therefore, the planning of an open-pit mine is basically an economic operation, subject to both geological and mining engineering considerations. Open pit mining usually requires significant capital investment, but also high productivity, lower operating costs and a higher safety factor manufacturing environment. With the deepening of operations research and applied research, how to extract the key factors from the many limiting factors in production practice in mining, establish a scientific and effective mathematical programming model, compare and quantify various factors, and then use computer software Solving the problem to assist mine development decision-making is a very worthwhile issue to study [2, 3] . Operations Research is a specialized basic course in safety engineering and environmental sciences. Operational research is a discipline with greater hardness in soft science. It is a basic theory and an indispensable method, means and tool in system engineering and modern management science. It can also be regarded as an optimization technique by providing the optimal solution to the problem under consideration and finding the best solution. It provides an optimization method to solve all kinds of problems [4] . It is a new interdisciplinary discipline developed in the early 1930s. Its main purpose is to provide managers with scientific evidence in decision-making. It is one of the important ways to achieve effective management, correct decision-making and modern management. The discipline is a cross-cutting field of applied mathematics and formal science that uses methods such as statistics, mathematical models, and computer algorithms to find the best or near-optimal solution to complex problems. Operations research is often used to solve complex problems in real life, especially to improve or optimize the efficiency of existing systems. Operations research generally has the following steps: asking questions, setting goals, developing plans, establishing models, analyzing and solving, and implementing plans. Operational research includes: linear programming, nonlinear programming, integer programming, target programming, dynamic programming, storage theory, graph theory, decision theory, game theory, queuing theory and other major branches. With the development of science and technology and production, operations research has penetrated into many fields and played an increasingly important role. It has infiltrated various aspects such as service, search, population, confrontation, control, timeline, resource allocation, site location, energy, design, production, reliability and more.
Operational research features: it aims at the overall optimum, from the system point of view, trying to solve the system of the best way to the entire system of conflicts of interest. Operations Research has been widely used in business, military departments, civil affairs and other research organizations within the co-ordination of the issue of coordination, so its application is not subject to industry, departmental limitations with a wide range of applications. Operations research not only for all kinds of creative scientific research, but also involves the actual management of the organization, and ultimately should be able to provide policymakers with constructive suggestions that are very practical. The typical problems of operations research include: 1, planning problems, how to reasonably arrange the production and inventory planning, so that the overall effectiveness of the best. 2. Marketing issues, how to develop sales planning and advertising strategy, so that product competition in the possession of low. 3. Transport problems, involving both air transport, water transport, road transport, rail transport, MRT, pipeline transport and other characteristics of a typical transport problems, but also related to certain situations through the conversion, given the origin, sales, unit value, can be transformed into a situation of a similar transportation problem nature. 4. Financial and accounting analysis, involving budget, loans, cost analysis, pricing, investment, securities management, cash management. 5 Personnel management issues, employment of staff, assignment of staff, evaluation of talents, determination of salary and allowances. 6. Equipment maintenance, update problems, such as the reliability analysis of power systems, nuclear power plant reliability and risk assessment. 7. Optimized Design of Engineering: Application of Operation Research in Civil, Hydraulic, Information, Electronics, Electrical, Optical, Mechanical, Environmental and Chemical Fields. 8. Urban planning management, including the design and application of various emergency facilities and infrastructure. Such as the fire station fire station, ambulances, police cars and other distribution points set up, urban waste cleaning, handling and handling; urban water supply and sewage treatment system planning [5] . In view of the fact that such problems are seldom reported in the existing literature, this paper analyzes two examples in the mining and metallurgical processes to show that operational research can provide scientific decision-making tools and methods for mining and product quality control.
Case 1 Operations Research in Mining Problems (0-1 Integer Programming Problems)

Description of the Problem
Exploration found an open-pit uranium. Based on the results of some exploration drilling, it was found that the mine can be divided into several mineable zones. Pit need to dig into a ladder to facilitate the truck to open to the bottom of the pit. Uranium ore was the direction of distribution. There is a village on the west and mountains on the east, so the pit size is limited by them. Taking these constraints into account, 18 mineable zones were identified and distributed in three levels with a total reserve of 10,000 tonnes (Figure 1 ). To tap a recoverable zone, you first need to dig the three blocks above it: the block just above it, and the block to the top left and right due to the trapezoidal ramp. It takes € 100 per tonne to open the first floor of the block, € 200 per tonne for the second floor and € 300 per ton for the third floor. However, if a block is made of stones with a lot of quartz (shown as shaded areas), then these stones cost as much as 1,000 euros per ton because they are very hard. Only the blocks shown in gray contain uranium (1, 7, 10, 12, 17, 18 ). Its market value is respectively 200, 300, 500, 1000, 1200 and 1200 EUR / ton. Block 18, although also containing a large amount of ore, also contains a lot of very hard stones, like other slashed blocks. In order to maximize the total revenue, should dig those blocks?
Problem Analysis
Under the premise of the best overall benefit, arrange ore production at each mine site. Obviously, this is a linear programming problem. Combining with the linear programming problem-solving ideas, a mathematical model is established and the simplex method is used to solve the problem.
Problem Hypothesis and Symbol Description
Assuming that mining company profits are only related to the excavation process, it has nothing to do with the transport process. Assuming all the excavated ore can be sold out. Assuming there is no weather in the excavation process, such as the impact of human force majeure.
Symbol Description:
Let Z be the profit value
The definition of decision variables Xi = 0 on behalf of the first i do not need to be mined or removed, = 1 need to be mined or removed Ai represents the mining cost of the ith block; Bi represents the ore sales revenue of the ith block;
Model Establishment
Establish 0-1 integer programming model.
The accumulated profit obtained for each block is subtracted from the cost of each block to obtain the objective function: Max Z=200X1+300X7+500x10+1000X12+1200X17+1200X18-100(X1+X2+X3+X4+X5+X6+X7+X8) -1000(X9+X14+X15+X16+X18)-200(X10+X13)-300X17
Restrictions: If you want to dig a block below the second floor, then the above left and right three must be dug, so when the following one is 1, the above three must be 1 at the same time, so inequality can be listed: Max  100X1-100X2-100X3-100X4-100X5-100X6+200X7-100X8-1000X9+300x10+1000X12-200X13-1000X14-1000X15-1000X16+900X17+200X18  ST  X1+X2+X3-3X9>=0X4+X2+X3-3X10>=0X4+X5+X3-3X11>=0 X4+X5+X6-3X12>=0  X5+X6+X7-3X13>=0X6+X7+X8-3X14>=0X9+X10+X11-3X15>=0 X10+X11+X12-3X16>=0  X11+X12+X13-3X17>=0X12+X13+X14-3X18>=0  END  INT 18 Solved by Lingo11.0. The results showed that the area should be dug 1,2,3,4,5,6,7,10,11,12,1 3,17. At this time, you can get the maximum profit of 1,800 euros.
Model Solution and Analysis
Into the lingo program
Case 2 Operational Research in the Application of Metallurgy (Linear Programming Issues)
Description of the Problem
An iron and steel company producing an alloy requires the following compositional specifications: not less than 28% tin, not more than 15% zinc, 10% lead, nickel to between 35% and 55%, and no other ingredients. The steel company intends to smelt five different grades of ore, the composition and price of each mineral as shown in Table 1 . Trying to establish a linear optimization model, arrange the optimal mineral smelting program, so that the lowest cost per ton of alloy products. 
Problem Analysis
This is a PM powder metallurgy problem, the goal is to meet the quality requirements of the alloy with the lowest production costs, you can use the linear programming method to solve.
Assumptions Ore impurities in the treatment process was abandoned; Assuming the ore in the smelting process, the alloy content has not changed.
Symbol Description
Let Z be the production cost. Xi is the amount of i ore used, i = 1-5;
Mathematical Model
The 
Model Solution and Analysis
After lingo11.0 software solution, the best results for the second ore 0.33 tons, the fourth ore 0.58 tons, the fifth ore 0.67 tons, this time the minimum cost of 347.5 yuan.
Conclusion
This article analyzes two examples of open pit mining and metallurgical engineering optimization.
As for the first problem, a mathematical model is established on the rationality of a company in carrying out mining, and the various layers are analyzed. By selecting which blocks to pick and choose, a reasonable solution is given to maximize the net profit of the company. Through solving, it shows that the model established in this paper is still reasonable and can be applied to the practical problems of open-pit mine production arrangements. As for the second problem, it relates to the powder metallurgy example of a steel company. By optimizing the combination of ores, it can reduce costs, conserve resources and protect the environment.
